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Description 
OPTICAL DISK DRIVE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an optical disk drive, and 
more specifically, to an optical disk drive having a fixing 
structure with a fixed guide bar position to avoid defor- 
mation of the guide bar when being positioned in the op- 
tical disk drive. 

[0003] 2. Description of the Prior Art 

[0004] please refer to Fig.l. Fig.l is a three-dimensional ex- 
ploded view of a prior art optical disk drive. As shown in 
Fig.l, the prior art optical disk drive comprises a main 
body 91, and a top shield 92 and a bottom shield 93 to 
enclose the main body 91. A tray 94 is installed inside the 
main body 91 for accommodating an optical disk (not 
shown), and the tray 94 extends and retracts from the 
front of the main body 91 (in the figure, the tray is re- 
tracted). A mounting plate 95 is installed in the main body 



91. The mounting plate 95 comprises a spindle motor 96 
for driving the rotation of the optical disk, and a pickup 
head 97 for reading/writing data on the optical disk. The 
pickup head 97 is guided bya guide bar 98 positioned on 
the mounting plate 95 to allow the pickup head 97 to 
move back and forth along a radial direction of the optical 
disk. In addition, the pickup head 97 reads/writes data on 
the optical disk with a laser beam emitted by the pickup 
head 97 by an optical means. Since the structure and the 
principle of this portion is similar to that of current optical 
disk drives, it is not mentioned further. 

[0005] | n consideration of the performance of an optical disk 
drive, to read/write data correctly is most important. 
Hence, whether or not the laser beam emitted by the 
pickup head 97strikes on the surface of the optical disk at 
a correct angle is one of the key factors in reading/writing 
data correctly. As a result, all optical disk drive manufac- 
turers calibrate the relative positions of the pickup head 
97 and the rotation plane of the optical disk before optical 
disk drive products leave the factory to allow the laser 
beam generated by the pickup head 97 toreflect from the 
disk at the correct angle. 

[0006] As to the calibration method, a very frequently utilized 



method is to keep the moving track of the pickup head 97 
in a line, and to adjust the position of the rotation plane 
of the optical disk. When utilizing this method to calibrate 
the optical disk drive, the guide bar 98 is usually com- 
pletely fixed on the mounting plate 95 so the moving 
track of the pickup head 97 mounted on and guided by 
the guide bar 98 will be kept along a lengthwise direction 
of the guide bar 98. An adjusting mechanism (not shown) 
is installed between the spindle motor 96 and the mount- 
ing plate 95 to fine tune the inclination angle between the 
spindle motor 96 and the plane in which the mounting 
plate 95 is located. Because the rotation of the optical 
disk is driven by the spindle motor 96, a slight change of 
the inclination angle of the spindle motor 96 will calibrate 
the relative positions of the rotation plane of the optical 
disk and the pickup head 97. 
[0007] please refer to Fig. 2. Fig. 2 is apartial exploded view of the 
optical disk drive depicted in Fig.lillustrating the assem- 
bly of a mounting plate and a guide bar. In order to illus- 
trate more conveniently, the mounting plate 95 and the 
relevant parts in Fig.l are shown from a side opposite of 
that in Fig. 2. As shown in Fig. 2, a first end 981 and a sec- 
ond end 982 of the guide bar 98 of the prior art optical 



disk drive are fixed to the mounting plate 95 with a first 
fixed joint 991 and a second fixed joint 992, respectively. 
The first fixed joint 991 has a supporting part 9911 pro- 
truding from a surface of the mounting plate 95, and a 
fastening screw 9912 screwed to the mounting plate 95. 
The second fixed joint 992 has a base 961 for fixing the 
spindle motor 96, an indented engaging means 9921 on a 
surface of the base 961, and a stop block 9922 screwed 
to the base 961. 
[0008] please refer to Fig. 2, Fig. 3 and Fig. 4. Fig. 3 is a three- 
dimensional enlarged schematic diagram of portions of 
the optical disk drive depicted in Fig. 2 after being assem- 
bled illustrating the assembly of a first end of the guide 
bar and the mounting plate. Fig. 4 is a cross-sectional dia- 
gram along a line IV-IV in Fig. 3. As shown in Fig. 2 to 
Fig. 4, the first end 981 of the guide bar 98 is close to the 
surface of the mounting plate 95 and is positioned be- 
tween the supporting part 9911 and the fastening screw 
9912. The fastening screw 9912 has a head having a large 
diameter and a tapered inclined plane 9913 underneath 
the edge of the head. The further the fastening screw 
9912 is screwed into the mounting plate 95, the larger the 
area of the tapering inclined plane 9913 contacting the 



surface of the first end 981 of the guide bar 98 to exert a 
pressing force to the first end 981. This pressing force 
will push the first end 981 to closely contact the mounting 
plate 95 and the supporting part 9911 so that the first 
end 981 is closely positioned between the supporting part 
9911, the fastening screw 9912, and the mounting plate 
95. An unmovable rigid fixing structure is thus formed. 
[0009] please refer to Fig. 5. Fig. 5 is a three-dimensional enlarged 
schematic diagram of portions of the optical disk drive 
depicted in Fig. 2 after being assembled illustrating the 
assembly of a second end of the guide bar and the 
mounting plate. As shown in Fig. 2 and Fig. 5, the second 
end 982 of the guide bar 98 is engaged with the engaging 
means 9921. Due to the existence of the stop block 9922 
across the top of the engaging means 9921, the second 
end 982 in the engaging means 9921 is pressed so that 
the movements of the second end 982 towards both left 
and right are limited by the engaging means 9921, and 
the down movement of the second end 982 is hindered by 
the mounting plate 95. In addition, the upward movement 
of the second end 982 is suppressed by the stop block 
9922. Therefore, an unmovable rigid fixing structure is 
formed. 



[0010] However, the first end 981 and the second end 982 of the 
guide bar 98 are closely positioned on the mounting plate 
95, rigidly and without freedom. Although the tightness of 
the positioning of the guide bar 98 is ensured, the accu- 
racy of a flatness of the mounting plate 95 is not ensured 
when considering the practicesused in manufacturing and 
assembly. When the previously mentioned rigidly fixing 
method is utilized to fix the guide bar 98 on the mounting 
plate 95, once the contact sites of the mounting plate 95 
to the first end 981 and the second end 982 of the guide 
bar 98 are not in the same plane, the relative positions of 
the first end 981 and the second end 982 of the guide bar 
98 will change with the non-planar mounting plate 95 be- 
cause the first end 981 and the second end 982 are rigidly 
positioned on the mounting plate 95. Consequently, the 
guide bar 98 bends and deforms frequently. Furthermore, 
an automatic tool, such as an electrical screwdriver, is 
usually utilized when screwing the fastening screw 9912 
or the stop block 9922 to the mounting plate 95.Atorque 
generated by the automatic tool is considerable and 
canamplify the pressing force exerted on the first end 981 
and the second end 982 of the guide bar 98, leading to a 
more severe bending and deformation of the guide bar. 



As a result, the moving track of the pickup head 97 
guided by the guide bar 98 will not be in a line. Since the 
guide bar 98 loses its axial linearity, even though when 
there is a finely tuneddesign for the inclination angle be- 
tween the spindle motor 96 and the mounting plate 95, it 
is impossible to ensure that the laser beam emitted by the 
pickup head 97 strikes on the surface of the optical disk 
at a correct angle at any site. The correctness and stability 
of reading/writing data on the optical disk by the pickup 
head 97 is seriously affected. 
[0011] | n another respect, once the guide bar 98 bends or de- 
forms, the pickup head 97 will move back and forth on 
the guide bar 98 with uneven tension and relaxation. That 
means, when the pickup head 97 passes a deformed por- 
tion on the guide bar 98 having a large radius of curva- 
ture, a large torque is required from the motor of the 
transmission mechanism to drive the movement of the 
pickup head 97. Therefore, it is difficult for the servo con- 
trol systems of the optical disk drive to control the move- 
ments of the pickup head 97 resulting in increased diffi- 
culty in assembly and complexity in calibration. 
Summary of Invention 

[0012] it j S therefore a primary objective of the claimed invention 



to provide an optical disk drive having a fixing structure 
with a fixed guide bar position to avoid deformation of 
the guide bar when being positioned in the optical disk 
drive. This is to ensure linear axial movement of the 
pickup head of the optical disk drive allowing convenient 
adjustment of a tilt angle and a direction of a spindle mo- 
tor and a rotation plane of an optical disk. 
[0013] it is another objective of the claimed invention to provide 
an optical disk drive combining a fixing structure and a 
fine tilt tuning function of the spindle motor to decrease 
the number of components and improve assembly effi- 
ciency. 

[0014] The claimed invention optical disk drive comprises a 

mounting plate, an guide bar, a fixing structure for posi- 
tioning the guide bar on the mounting plate, and a pickup 
head guided by the guide bar and moveable along a 
lengthwise direction of the guide bar. The pickup head 
reads/writes data on the optical disk by an optical means. 

[0015] The fixing structure comprises a fixed joint and a flexible 
pressure-providing joint. The fixed joint rigidly fixes one 
end of the guide bar to the mounting plate, the flexible 
pressure-providing joint positions another end of the 
guide bar on the mounting plate, and the two ends of the 



guide bar are fixed in their relative positions due to a flat- 
ness of the mounting plate and despite a positioning ac- 
tion of the fixing structure such that linear movement of 
the pickup head is guided by the guide bar. 

[0016] The optical disk drive further comprises a base positioned 
on the mounting plate and a spindle motor positioned on 
the base for driving the rotation of the optical disk. A plu- 
rality of pitch adjusting apparatuses is installed at differ- 
ent positions between the base and the spindle motor. 
Each pitch adjusting apparatus comprises a spring having 
two sides adjacent to the base and the spindle motor to 
separate the base and the spindle motor, and a screw 
connecting the base and the spindle motor to limit sepa- 
ration of the base and the spindle motor. A plane in which 
the optical disk driven by the spindle motor is located is 
adjusted by balancing the springs and the corresponding 
screws. An elastic member of the flexible pressure-pro- 
viding joint is connected to one of the springs of the pitch 
adjusting apparatuses. 

[0017] These and other objectives and advantages of the present 
invention will no doubt become obvious to those of ordi- 
nary skill in the art after reading the following detailed 
description of the preferred embodiment that is illustrated 



in the various figures and drawings. 
Brief Description of Drawings 



[0018] pig.l is a three-dimensional exploded view of a prior art 

optical disk drive. 
[0019] pig. 2 is a partial exploded view of the optical disk drive 

depicted in Fig.lillustrating the assembly of a mounting 

plate and a guide bar. 
[0020] pig. 3 is a three-dimensional enlarged schematic diagram 

of portions of the optical disk drive depicted in Fig. 2 after 

being assembled illustrating the assembly of a first end of 

the guide bar and the mounting plate. 
[0021] Fig. 4 is a cross-sectional diagram along a line IV-IV in 

Fig. 3. 

[0022] Fig. 5 is a three-dimensional enlarged schematic diagram 
of portions of the optical disk drive depicted in Fig. 2 after 
being assembled illustrating the assembly of a second end 
of the guide bar and the mounting plate. 

[0023] Fig. 6 is a three-dimensional exploded view of an optical 
disk drive illustrating relevant structure and assembly ac- 
cording to a preferred embodiment of the present inven- 
tion. 

[0024] Fig. 7 is a three-dimensional enlarged schematic diagram 
illustrating the first end of the guide bar being fixed to a 



mounting plate. 

[0025] pig. 8 is a three-dimensional enlarged exploded viewillus- 
trating a positioning of the second end of the guide bar 
and the mounting plate. 

[0026] pig. 9 is a three-dimensional enlarged diagram illustrating 
the positioning of the second end of the guide bar on the 
mounting plate viewed from another angle. 

[0027] Fig. 10 is a cross-sectional diagram along a line X-X in 

Fig. 9. 
Detailed Description 

[0028] The above-mentioned and other technical contents, fea- 
tures, and functions are clearly illustrated in the following 
detailed description of the preferred embodiment in coor- 
dination with the reference drawings. 

[0029] please refer to Fig. 6. Fig. 6 is a three-dimensional ex- 
ploded view of an optical disk drive illustrating relevant 
structure and assembly according to a preferred embodi- 
ment of the present invention. As shown in Fig. 6, the op- 
tical disk drive according to the preferred embodiment of 
the present invention comprises a mounting plate 1, a 
base 2, a spindle motor 3, a plurality of pitch adjusting 
apparatuses 4 connecting the base 2 and the spindle mo- 
tor 3, a guide bar 5, an auxiliary guide bar 6, a pickup 



head 7, and a fixing structure for positioning the guide 
bar 5 on the mounting plate 1. Since other components of 
the present invention optical disk drive are similar to 
those of the prior art optical disk drive and are not a 
stressed point in the present invention, they are not de- 
scribed in detail. 

[0030] The mounting plate 1 is in the shape of a plane, and an 
opening 10 is included in the central portion of the 
mounting plate 1. Three bores 11 through the mounting 
plate 1 are installed on one side of the opening 10 at 
three different positions. The base 2 is a flat plate of rela- 
tively small area. The side of the base 2 close to the 
mounting plate 1 is mounted onto the mounting plate 1. 
Three alignment pillars 21 are installed on another side of 
the mounting plate 1. A through hole 22 is installed in the 
center of each alignment pillar 21, and the site for each 
through hole 22 corresponds to the site for one bore 11 
in the mounting plate 1. 

[0031] The spindle motor 3 comprises a motor 31, a disk holder 

32 driven by the driving axis (not shown) of the motor 31 
and coaxially rotating with the motor 31, and a bed plate 

33 in conjunction with the motor 31. A hole 34 is installed 
at each site corresponding to the through hole 22 on the 



bed plate 33. A plurality of pitch adjusting apparatuses 4 
are provided. In the preferred embodiment of the present 
invention, three sets of pitch adjusting apparatuses 4 are 
provided to match the numbers of the alignment pillars 
21, the through holes 22, and the holes 34. Each of the 
pitch adjusting apparatuses 4 comprises a spiral spring 
41 and a screw 42. Each of the springs 41 is sleeved over 
the corresponding alignment pillar 21. Therefore, the two 
sides of each of the springs 41 are adjacent to the base 2 
and the bed plate 33 of the spindle motor 3 to separate 
the base 2 and the spindle motor 3 and to keep a space 
between the base 2 and the spindle motor 3. Furthermore, 
each of the screws 42, penetrating through the corre- 
sponding hole 34 of the spindle motor 3, the correspond- 
ing through hole 22 in the base 2, are threaded into the 
corresponding bore 11 in the mounting plate 1 to limit 
separation of the base 2 and the spindle motor 3 and to 
fix the base 2 together with the spindle motor 3 on the 
mounting plat 1. The disk holder 32 of the spindle motor, 
located in the opening 10 of the mounting plate 1, can be 
seen from the other side of the mounting plate 1 to drive 
the rotation of an optical disk (not shown). 
[0032] The guide bar 5 is a long linear rod of round cross sec- 



tion. The guide bar 5 has a first end 51 and a second end 
52 opposite the first end 51 along a lengthwise direction. 
The guide bar 5 is placed against the surface of the 
mounting plate 1 and across one side of the opening 10. 
The auxiliary guide bar 6 has a same shape as the guide 
bar 5. The auxiliary guide bar 6 is in parallel with and 
spaced apart from the guide bar 5 by a specific distance 
across another side of the opening 10. 
[0033] The pickup head 7 is the component used for generating 
laser beams to move in the opening 10 of the mounting 
plate 1 to read/write data on the optical disk. One side of 
the pickup head 7 is mounted on and moved along the 
guide bar 5, and a forked part 71 is installed on another 
side of the pickup head 7 and saddled on the auxiliary 
guide bar 6. The pickup head 7 is driven by another 
transmission mechanism (not shown) so that the pickup 
head 7, guided by the guide bar 5, moves along the 
lengthwise direction of the guide bar 5 between the first 
end 51 and the second end 52. The auxiliary guide bar 6 
is used for cooperating with the guide bar 5 to support 
the pickup head 7 and to maintain its existing state and 
not to be turned over. Therefore, the auxiliary guide bar 6 
is used for supporting, rather than guiding. 



[0034] The fixing structure comprises a fixed joint 81 and a flex- 
ible pressure-providing joint 82. The function of the fixed 
joint 81 is to rigidly fix the first end 51 of the guide bar 5 
to the mounting plate 1, and the function of the flexible 
pressure-providing joint 82 is to position the second end 
52 of the guide bar 5 on the mounting plate 1 by a flexi- 
ble means. 

[0035] please also refer to Fig. 7. Fig. 7 is a three-dimensional en- 
larged schematic diagram illustrating the first end of the 
guide bar being fixed to a mounting plate. Based on this 
concept, the first end 51 of the guide bar 5 may be posi- 
tioned on the mounting plate 1 with the fixed joint 81 by 
utilizing any rigidly positioning method. In the preferred 
embodiment of the present invention, a simplified exem- 
plary description is provided. The fixed joint 81, as in the 
prior art, has a protruding supporting part 811 formed on 
the mounting plate 1, and a fastening apparatus 812 
screwed to the mounting plate 1 so that the first end 51 
of the guide bar 5 is positioned between the supporting 
part 811 and the fastening apparatus 812. By way of the 
tapering inclined plane underneath the headof the fasten- 
ing apparatus 812, the first end 51 of the guide bar 5 is 
held against the supporting part 811 to rigidly and closely 



position the first end 51 of the guide bar 5 between the 
supporting part 811 and the fastening apparatus 812. 
[0036] please refer to Fig. 6 and Fig. 8 to Fig. 10. Fig. 8 is a three- 
dimensional enlarged exploded viewillustrating a posi- 
tioning of the second end of the guide bar and the 
mounting plate. Fig. 9 is a three-dimensional enlarged di- 
agram illustrating the positioning of the second end of the 
guide bar on the mounting plate viewed from another an- 
gle. Fig. 10 is a cross-sectional diagram along a line X-X in 
Fig. 9. As shown in Fig. 6 and Fig. 8 to Fig. 10, the flexible 
pressure-providing joint 82 comprises a protruding stop 
block 821 formed on the mounting plate 1 and an elastic 
member 822 formed of and extending from the spring 41 
of one of the pitch adjusting apparatuses 4. The second 
end 52 of the guide bar 5 is positioned between the stop 
block 821 and the elastic member 822 and is held against 
by the elastic member 822. Due to the elastic force gen- 
erated when the elastic member 822 is in contact with the 
second end 52 of the guide bar 5, a lateral component of 
force is generated to push the second end 52 of the guide 
bar 5 to the stop block 821. The second end 52 is thus 
retained between the stop block 821 and the elastic 
member 822 and cannot move freely to form a flexible 



positioning. 

[0037] please refer back to Fig. 6, since the main function of the 
auxiliary guide bar 6 is to support the pickup head 7, the 
two ends of the auxiliary guide bar 6 may be fixed by a 
rigid method with an apparatus having the same structure 
as the fixed joint 81. Because the structure and the work- 
ing principle of this portion arenot relevant to the present 
invention, they are not discussed further. 

[0038] After being assembled, the first end 51 and the second 

end 52 of the guide bar 5 are positioned on the mounting 
plate 1 with the fixed joint 81 and the flexible pressure- 
providing joint 82, respectively. Because the first end 51 
is rigidly and closely positioned on the surface of the 
mounting plate 1 by the fastening apparatus 812, and the 
flatness of the surface of the mounting plate 1 is not 
even, a slight deformation may occur when the second 
end 52 of the guide bar 5 is positioned on the mounting 
plate 1. However, since the second end 52 is positioned 
by the flexibility permissible elastic member 822, the de- 
formation displacement of the second end 52 will be ab- 
sorbed by the displacement of the elastic member 822 (as 
shown in Fig. 10, the second end 52 is not in contact with 
the mounting plate 1). Therefore, the first end 51 and the 



second end 52 of the guide bar 5 are fixed in their relative 
positions. That means, the guide bar 5 will not bend or 
deform such that its straightness is maintained. As a re- 
sult, the pickup head 7 guided by the guide bar 5 will 
move along a fixed line. 

[0039] please refer back to Fig. 6, the relative distances between 
the spindle motor 3 and the base 2 at three different po- 
sitions are adjusted by utilizing three sets of pitch adjust- 
ing apparatuses 4, located between the spindle motor 3 
and the base 2 at different positions. The spring 41 of 
each of the pitch adjusting apparatuses 4 and the corre- 
sponding screw 42 are balanced. Since three points deter- 
mine a plane, the corresponding tilt angle and direction 
between the spindle motor 3 and the base 2 (and also the 
mounting plate 1) is fine tuned to adjust the rotational 
plane in which the optical disk driven by the disk holder 
32 of the spindle motor 3 is located. Once positioned, the 
pickup head 7 can read/write data on the optical disk cor- 
rectly. Deformation of the guide bar incurred from being 
fixed is avoided and so are the resulting reading/writing 
reliability problems that frequently occur in the prior art 
optical disk drive. 

[0040] | n addition, the elastic member 822 is connected to the 



spring 41 of thenearest pitch adjusting apparatus 4, ac- 
cording to the preferred embodiment of the present in- 
vention. Actually, the elastic member 822 may be formed 
of and extend from the spiral spring 41 by turning the 
lower end of the spring 41 downwards and to the side. 
Under these circumstances, the elastic member 822 and 
the spring 41 are combined as a single component. When 
the springs 41 are sleeved onto the corresponding align- 
ment pillars 21, the elastic member 822 contacts the sec- 
ond end 52 of the guide bar 5. When the screws 42 are 
threaded to press the springs 41, a force is generated by 
the elastic member 822 to press the second end 52 of the 
guide bar 5. Not only is the number of components de- 
creased, but also assembly efficiency is improved. 
[0041] a s shown in Fig. 9, when the spring 41 having the elastic 
member 822 is sleeved onto the corresponding alignment 
pillar 21, the elastic member 822 contacts the second end 
52 of the guide bar 5. If the screw 42 is not tightened at 
this time, another side of the spring 41 is free so the 
spring will collapse to the opposite side owing to the re- 
active force of the elastic member 822. In order to com- 
plete assembly, a semicircular stop block 23 is provided at 
one side of the corresponding alignment pillar 21 on the 



base 2. The stop block 23 is located at the opposite side 
of the spring 41 having the elastic member 822 so that 
the reactive force exerted on the spring 41 is hindered by 
the stop block 23 when the elastic member 822 is in con- 
tact with the guide bar 5. Therefore, the spring 41 is se- 
curely sleeved onto the alignment pillar 21 to expedite the 
subsequent assembly of the spindle motor 3 and the 
tightening of the corresponding screws 42. 
[0042] | n summary, the present invention optical disk drive uti- 
lizes the fixed joint 81 and the flexible pressure-provid- 
ing joint 82 to position the two ends of the guide bar 5 on 
the mounting plate 1. Therefore, one end of the guide bar 
5 is fixed by a rigid means and the other end of the guide 
bar 5 is fixed by a flexible means to avoid deformation of 
the mounting plate 1. In addition, the displacement of the 
guide bar 5 is automatically absorbed and compensated 
for to maintain the straightness the guide bar 5. As a re- 
sult, a linear movement of the pickup head 7 is ensured. 
Since the linear movement of the pickup head 7 is main- 
tained after assembly processes, and the tilt angle of the 
spindle motor 3 is adjusted, the reliability of reading/writ- 
ing data with the pickup head 7 is greatly improved. Fur- 
thermore, the complex procedures for adjusting the 



mechanism of the prior art optical disk drive and the ac- 
curacy requirement for assembly in the prior art optical 
disk drive are reduced. In the previously mentioned de- 
scription, the elastic member 822 of the flexible pres- 
sure-providing joint 82 is not limited to extending from 
the spring of one of the pitch adjusting apparatuses 4 
forming a single component. Actually, the elastic member 
822 and the spring 41 may be separate from each other, 
formed of individual components. Moreover, the designs 
for the fixed joint 81 and the flexible pressure-providing 
joint 82 are not necessarily strict, and those of ordinary 
skill in the art may make modifications according to prac- 
tical requirements. Fastening the two ends of the guide 
bar 5 with any rigid means and any flexible means is per- 
missible if it will achieve the same result. 
[0043] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



